Background: A higher sense of mastery of doctors' clinical work could benefit not only their own mental health but also their work performance and patient care. However, we know little about factors associated with perceived mastery of clinical work among physicians. Our aim was therefore to study characteristics of those with stable low levels and of those with increased levels of mastery over a period of ten years of medical practice. Methods: N = 631 doctors were surveyed in their final year of medical school in 1993/94 (T1) and 10 (T2), 15 (T3) and 20 (T4) years later. Low and increased perceived mastery of clinical work were measured between T2, T3 and T4. Response rates for all items measuring low and increased mastery were 238/522 (46%) and 256/522 (49%) respectively. The following explanatory variables were included: demographics, medical school factors, personality and contextual work-related and non-work-related factors. Results: N = 73 (31%) of the doctors reported stable low mastery from T2 to T4. The following variables were significantly associated with low mastery in the adjusted analyses: vulnerability (OR: 1.30, P < .000, CI: 1.12 to 1.50), drinking alcohol to cope with stress during medical school (OR: 2.66, P = .04, CI: 1.03 to 6.85) and social support (OR: 0.78, P = .002, CI: 0.66 to 0.91). N = 39 (15%) reported increased mastery during the ten-year period from T2 to T4. Perceived job demands (OR: 0.66, P = .02, CI: 0.45 to 0.98) and taking up a leading position (OR: 3.04, P = .01, CI: 1.31 to 7.07) were associated with increased mastery after adjustment. Conclusions: Stable low sense of mastery over time is associated with having a vulnerable personality, a history of having used alcohol to cope with stress during medical school and lack of contemporary social support. Conversely, increased sense of mastery is associated with taking up a leading position and having the perception that job demands are decreasing over time. These findings indicate that perceived mastery of clinical work may not be a trait, but a state modifiable over time.
Background
A sense of mastery in demanding or stressful situations might lead to personal development and resilience against mental distress [1, 2] . Physicians constitute a professional group exposed to many demanding and stressful situations [3] , which require healthy coping strategies [4] . At least 10-30% of physicians suffer from symptoms of burnout [5, 6] , and the number is increasing [3, 7] . A higher sense of mastery of their clinical work could benefit the physicians' mental health, their work performance and the quality of their patient care [8, 9] . However, we know little about perceived mastery of clinical work among physicians, and to our knowledge there are no studies on long-term factors associated with perceived mastery in a representative sample of doctors.
Some previous cross-sectional studies on factors associated with mastery of work in other populations show that a high sense of job autonomy and control combined with an appropriate level of demands [10, 11] at work appears to increase sense of mastery, while job exhaustion, sense of need for recovery after work [12] and the personality trait of "neuroticism" [11] are associated with low mastery. Even colleague support [11] , social support [1] , and occupational prestige [13] have been shown to boost the sense of mastery of work.
There are studies showing that an active problem-solving behavior and a feeling of mastery in non-work-related situations may increase one's sense of mastery at work [14, 15] . Drinking alcohol to cope with stress -which can be seen as a form of avoidant behavior -has predicted lower perceived mastery of clinical work among doctors in a previous study by our research group [16] .
We believe that contextual factors, both work-related and non-work-related, that are somehow linked to ways of handling stress and high demands could have an impact on mastery. Being in a leading position at work could be seen as an example of having put oneself in a demanding situation, and working more hours per week could lead to more exposure and experience in clinical work, which ultimately might lead to sense of mastery. Since mastery of clinical work has an underlying component of social interaction (with patients) we believe that social interaction, such as colleague support or social support outside of work, can be important. The manageability component in Antonovsky's concept of sense of coherence includes a belief in handling demanding situations on one's own but also a belief that one can rely on close others (collegial or social support) if needed [17] . We do, however, need more research on the impact on perceived mastery among doctors of work-related and other contextual variables.
The aim of this study was therefore to investigate the influence of contextual work and non-work related factors on doctors' perceived mastery of clinical work by asking the following questions: 1) How many doctors report stable low perceived mastery over a period of ten years of practice, and what characterizes them? 2) How many doctors report increased perceived mastery over a period of ten years of practice, and what characterizes them?
Methods

Participants and study design
We used data from the Young Doctor Cohort (n = 631) of the Longitudinal Study of Norwegian Medical Students and Doctors (NORDOC) [18] . The cohort consists of young doctors surveyed with postal questionnaires over 20 years. Data were collected in their final year of medical school in 1993/1994 (T1), and in their 10th (T2), 15th (T3) and 20th (T4) postgraduate year (PGY) (2003, 2008 and 2014) . Response rates were: 522/631 (83%) at T1, 390/504 (77%) at T2, 330/493 (67%) at T3 and 303/489 (62%) at T4, with all denominator figures being based on mailed out questionnaires. Included in the analyses were responders to all items measuring mastery at the different measurement points. In analyses on low mastery (where mastery was measured at T2, T3 and T4), the number of included responders was 238/522 (46%). In analyses on increased mastery (where mastery was measured as change between T2 and T4), the number of included responders was 256/522 (49%), with all denominator figures being based on responders at baseline/T1. The drop off in the response rates across the ten-year period T2-T4 are due to responders having to respond at all three measurement points to be included.
Measures
Outcome variable
Perceived Mastery of Clinical Work (PMCW) was measured by four items, retained after an exploratory factor analysis of 10 items tapping clinical competence and communication. In substantive terms these four items are very close to the Perceived Mastery of Work four-item scale of the general Nordic Questionnaire for psychological and social factors at work. However out items are more specifically related to clinical work [16] . The four items are: "I have sufficient knowledge and experience to do a good job as a physician", "I communicate without problems with patients and their next-of-kin", "I manage to establish collaboration with patients who are poor collaborators to begin with", and "I experience that I master the professional aspects that my work demands of me". Responses were on a 7-point Likert scale from 1 = "I agree" to 7 = "I don't agree", with scores ranging from 4 to 28. Cronbach's alphas were 0.88, 0.85 and 0.84 at T2, T3 and T4, respectively.
The cut-off for being low in PMCW was set at the median of each observational point, which was 23 at T2, 24 at T3 and 25 at T4. We defined "increased PMCW" as increasing from below median at T2 to above median at T4.
Explanatory variables
Work-related contextual variables
Job demands were measured by an index based on eight items, used and validated in a previous study [19] , with questions such as "You have so much influence on your job that you can postpone things that were planned" and "There is sufficient space for you to discuss how to organize your own job". Since responses on two items were originally on a scale with 4 response categories and those on six items on a scale with 5 response categories, where 1 = seldom/never and 4/5 = daily/often, item raw scores were multiplied with their respective factor score coefficient obtained from the first factor of a principal components analysis at T2. This measure correlates (r = 0.37, P < 0.001) with Karasek's demands dimension [19] . (Cronbach's α = 0.86, 0.87, 0.86).
Job autonomy was measured by two items: "To what extent can you control your own work pace?" and "To what extent can you decide or plan the order of your tasks during the day?" Responses were given on a scale with 3 response categories where 1 = to a small extent and 3 = to a great extent. In order to use the same scaling as in former studies [19] , we recoded the items in the same way as with the job demands variable. This measure correlates (r = 0.53, p < 0.001) with Karasek's control dimension [19] . (Cronbach's α = 0.81, 0.76, 0.78). [21] . This measure has previously been validated [22, 23] . Responses are on a 5-point Likert scale from 1 = Not at all to 5 = Very much.
Collegial support was measured by two items: "To what degree do you enjoy working with your colleagues?" and "To what degree are you taken care of by your doctor colleagues?" Responses were on a 7-point Likert scale from 1 = Not at all to 7 = To a very high degree. (Cronbach's α = 0.84, 0.81, 0.86.) This measure has previously been validated [21, 24] .
Working hours was measured by one question: "How many hours do you work per week, including all job positions", with an open response.
Leading position was defined as a simple dichotomy: 1 = working as a leader either in a hospital or in general practice, or 0 = all others.
Non-work-related contextual variables
Social support from family and friends was measured by five items that have been validated elsewhere [25] Drinking alcohol to cope with stress was measured with one question: "When you feel worried tense, or nervous, do you ever drink alcoholic beverages to help you handle things?" Responses were dichotomized as 1 = Seldom, now and then or often, and 0 = Never, as has been accounted for elsewhere [26] .
Taking medicine to cope with stress was measured with one question: "When you feel worried tense, or nervous, do you ever take medicine to help you handle things?" Responses were dichotomized as 1 = seldom, now and then or often, and 0 = Never.
Variables measured during medical school
Perceived medical recording skills were measured by six items covering skills in taking a medical history and writing up relevant information from an interview with the patient [27] . Responses were on a 7-point Likert scale from 1 = Never/little to 7 = Always/very much. (Cronbach's α = 0.77).
Identification with the role of doctor was measured by four items on role identification [28] . Responses were on a 7-point Likert scale from 1 = Never/little to 7 = Always/ very much. (Cronbach's α = 0.77).
Drinking alcohol to cope with stress was measured in the same way as mentioned above, but assessed during final year in medical school.
Personality traits were measured by the Basic Character Inventory, originally constructed by Lazare in 1966 [29] and modified by Torgersen in 1989 [30] . This variable was measured at T1 for half of the sample and one year later for the other half [22] . The 36-item version [23, 28] consists of four personality dimensions. (1) Vulnerability (measuring emotional weakness/dependency/ insecurity/"neuroticism"), (2) Intensity (extraversion/ affectivity/impulsiveness), (3) Control (obsessiveness/rigidity) and (4) Reality weakness (overwhelming perceptions of the world/thoughts on the borderline between reality and fantasy). Each dimension is based on nine items, with a dichotomous response (agree/do not agree), giving a score range between 0 (low) and 9 (high). (Cronbach's α: Vulnerability = 0.76, Intensity = 0.77, Control = 0.63, Reality weakness = 0.62 [22] ). Since Cronbach's αs of the two last dimensions are below 0.70 we have excluded those in further analyses.
Statistical analyses
Kolmogorov-Smirnov and Shapiro-Wilk tests of normality were both significant (e.g. T2: Kolmogorov-Smirnov: 0.17, P < .001, Shapiro-Wilk: 0.89, P < .001 and T4: Kolmogorov-Smirnov: 0.13, P < .001, Shapiro-Wilk: 0.85, P < .001), which means that the scores fit the normal curve poorly, and the PMCW scores were slightly skewed. This is however quite common in large samples, and the frequencies of maximum scores were between 5% (at T2) and 13% (at T4). The mean values were very close to the 5% trimmed mean values (e.g. 22.66 vs 22.32 at T2 and 24.84 vs 24.55 at T4), which indicate that the risk of ceiling/floor effects was small. In our analyses, however, the outcome variables are dichotomized, and split at the median, which means that skewness is not a problem. To serve the purpose of this study, we conducted binary logistic regression analyses, starting by studying associations with stable low PMCW. The outcome variable was dichotomized into those being stable low in PMCW compared to the others. In these analyses, all contextual explanatory variables, both continuous and dichotomous, were measured by the mean value of all measure points (T2, T3 and T4). Hence, answers from dichotomous variables (use of alcohol to cope with stress, use of medicine to cope with stress and being in a leading position) ranged between 0 and 1, where 1 meant a positive answer on all observational points. It was therefore possible to obtain a score for dichotomous explanatory variables between 0 and 1.
When studying associations with increased PMCW over time, the outcome variable was dichotomized as those increasing in PMCW compared to the others. In these analyses, all explanatory variables were measured as change between T2 and T4.
Explanatory variables such as medical school factors and personality were measured in the final year of medical school. This means that these variables were the only variables measured prior to the outcome in time. Descriptives of all explanatory variables are presented in Table 1 , Pearson correlation coefficients between all explanatory variables are presented in Table 2 . Problem with multicollinearity are considered low, however the All unadjusted explanatory variables with P < 0.1 were included as candidates for the final adjusted models, in which a stepwise backward elimination procedure was used to arrive at a model containing only significant (P < 0.05) explanatory variables. Effects were assessed by odds ratio and the total explained variance of PMCW in each final model was indicated by both Cox & Snell R 2 and Nagelkerke R 2 . Interaction analyses were used to assess whether any of the explanatory variables showed significantly different effects between the two genders.
Missing data
Included in the analyses were responders to all four items measuring the PMCW variable, as well as responders to all items of all explanatory variables, except for the four personality dimensions. To reduce sample attrition because of lacking responses to some of the personality items, scores for items in a given personality dimension were imputed with mean scores when responses were missing for 4 or fewer of the 9 items. An attrition bias test was performed by comparing responders at T1 with those who actually answered all items of the PMCW variable at T2, T3 and T4 respectively. This showed a significant difference in age between responders and non-responders at both T2 and T3, where non-responders were 0.8 years older than responders at T2 (r = 0.13, P = 0.004) and 0.5 years older at T3 (r = 0.09, P = 0.04). In addition, there was a significant difference in responses to the identification with the role of doctor scale between responders and non-responders at T3, where non-responders answered 0.8 scores lower (r = − 0.09, P = 0.04) than responders on the role identification scale (range 4-28). There were no significant differences between responders and non-responders for the PMCW variable at T4. Thus, there were few indications of skewed attrition for the sample as whole.
Results
Characteristics of stable low PMCW between 10th and 20th PGY
Stable low perceived mastery was reported by 31% (n = 73) of the doctors. Unadjusted significant associations with stable low PMCW are shown in the first column in Table 2 . Adjusted statistically significant associations were the personality trait of vulnerability (OR: 1.30, P < .000, CI: 1.12 to 1.50), drinking alcohol to cope with stress during medical school (OR: 2.66, P = .04, CI: 1.03 to 6.85) and social support from family and friends (OR: 0.78, P = .002, CI: 0.66 to 0.91). The final model explained between 18% (Cox & Snell R 2 ) and 26% (Nagelkerke R 2 ) of the variance in PMCW (Table 3) . : .12, c: measured at T1, d: measured by mean value of all measuring points in each time period in analysis on low PMCW and measured as change between T2 and T4 in analysis on increased PMCW, e: Variables included in the adjusted model due to p = < 0.1, but removed through stepwise backward elimination Interaction analyses revealed no interaction between any of the significant explanatory variables, but showed significant interaction between gender and working hours (P = 0.03) and between gender and use of medicine to cope with stress (P = 0.049).
Characteristics of increased PMCW between 10th and 20th PGY
Increased perceived mastery was reported by 15% (n = 39) of the doctors. The only unadjusted explanatory variable of increased PMCW was perceived job demands. In the adjusted model, however, due to possible statistical suppression, both taking up a leading position (OR: 3.04, P = .01, CI: 1.31 to 7.07) and perceived job demands (OR: 0.66, P = .02, CI: 0.45 to 0.98) were significant adjusted explanatory variables. The final model explained between 7% (Cox & Snell R 2 ) and 12% (Nagelkerke R 2 ) of the variance in PMCW (Table 3) . Mean values of PMCW at the three measurement points for leaders and non-leaders are presented in Figure. 1.
Interaction analyses revealed no interactions with any of the significant explanatory variables, but showed significant interaction with gender and change in use of alcohol to cope (P = 0.03).
Discussion
The aim of this study was to investigate characteristics of doctors with stable low levels and with increased levels of perceived mastery over a period of ten years of medical practice. Stable low perceived mastery over ten years of practice was reported by 31% of the doctors. Reporting stable low perceived mastery was associated with the personality trait of vulnerability, drinking alcohol to cope with stress during medical school and low perceived social support.
Increased perceived mastery was reported by 15% and was associated with taking up a leading position and with a decline in perceived job demands.
Characteristics of doctors with low perceived mastery over ten years of practice
The vulnerability scale includes difficulties in handling negative criticism and a belief that others do things better than oneself [30] . With such a self-image, challenging oneself in demanding situations -with the risk of experiencing failure or being criticized -may be avoided. If a vulnerable personality leads to the tendency not to put oneself in new demanding situations, this could explain the association with decreased sense of mastery [31, 32] .
Similarly, using alcohol to cope with stress during medical school could be a sign of an unhealthy avoidant behavior pattern [33] . Alcohol abuse has also been linked to both burnout and lower career satisfaction among doctors [34] . A previous study by our research group showed that use of alcohol to cope with stress during medical school was significantly associated with lower perceived mastery early in the career but not later [16] . In contrast to these findings, the present study indicates that this risky avoidant behavior could be associated with low perceived mastery for as long as 20 years after graduation. Explanations as to why this unhealthy coping strategy is used by those individuals should therefore be further explored. If put in a demanding situation, we tend to feel less stressed or anxious when surrounded by people that are close to us, and that we trust [35] . One of the three components of Antonovsky's sense of coherence, viz. manageability, includes a sense of being able to handle difficult situations on one's own, but also a belief that one can rely on close ones in difficult situations [17] . Low perceived collegial support was significantly associated with low mastery in the unadjusted model, but not in the adjusted, while perceived social support was significant in both models. We have no evidence to link collegial and social support, but low scores on both might indicate a kind of passive social behavior, and be a sign of not belonging to a social group and thus lacking coping resources in difficult situations.
On the basis of our findings, we would propose that the factors characterizing those reporting stable low mastery over time could be interpreted as long-term correlates of passive or avoidant behavior. We believe that low mastery could be a negative inner reinforcement that increases an avoidant behavior, as explained in e.g. theories of cognitive behavioral therapy [33, 36] . Vulnerability as well as use of alcohol to cope with stress during medical school and low social support could in this respect be both the cause and effect of an avoidant coping behavior.
Characteristics of increased perceived mastery over ten years of practice Challenging work (followed by a sense of accomplishment) has shown an association with higher sense of mastery of work [37] . In our study, we see that doctors in leading positions start off on a rather low level of mastery in their 10th PGY, but markedly increase their sense of mastery already by the 15th PGY. We see the same tendency for both genders. Thus, being in a leading position early in the career does not seem to increase one's sense of mastery in itself. It could perhaps rather be a sign of being placed in a demanding situation, with a concomitant sense of lacking mastery of work at the time. Remaining in a leading position, however, and gaining the experience of being able to handle the situation could result in a higher sense of mastery over time. Yet it could also be the other way round, namely that increased sense of mastery makes a person want to stay in a leading position.
Exposing oneself to demanding situations most probably changes one's perceptions of such situations, while trying to change one's perception of a situation is more difficult if one does not work with behavior change simultaneously [33] . Adding cognitive aspects to behavioral change shows little effect [38, 39] . Taking up leading position could be a behavior in line with the tendency of daring to put oneself in a possibly uncomfortable demanding situation, and doing so to develop in one's profession despite the risk of being criticized. This is in contrast to the underlying component of the personality trait of vulnerability: fear of criticism. The findings do indicate a link between leadership career trajectories and increased perceived mastery of work. It is, however, important to note that taking up a leading position can also be a simple choice of career, and does not necessarily mean that the individual has a general proactive behavior.
A decline in sense of job demands is indeed in line with former studies on associations with perceived mastery [10, 11] , and also with our hypothesis; it could be a natural result of having the feeling of being able to handle demanding work-related situations -the result of having a sense of mastery of work. Again, it is possible that the association goes the opposite way: that a decline in perceived job demands leads to increased sense of mastery of work.
In contrast to previous studies, we did not find any associations between social or collegial support and increased mastery [1, 11] . The lack of associations could be due to a Type II error, since only N = 39 doctors increased their sense of mastery during the ten years of practice. Nevertheless, this should be studied further.
Implications for the individual doctor and for the workplace
The low number (15%) reporting increased sense of mastery from low to high during the ten year period of measurement, does not say anything about those reporting stable high sense of mastery during the whole time period or those increasing their mastery from high to a little higher, or indeed from very low to moderate (but still below the median). However, this is a group that may give important information about how one could help individuals to increase an initially low sense of mastery of their clinical work already in medical school. Exposing oneself to more stress or challenges or exposing oneself to the risk of being criticized could be important in order to develop higher mastery or self-efficacy for the individual doctor. These mechanisms should be taught and learned by students already in medical school. Factors associated with low perceived mastery could be construed as possible passive or avoidant behavior. This implies creating a working environment that promotes proactive social behavior and healthy coping strategies among the employees. The so-called Balint groups, introduced in the 1960s [40] , constituted a forum where doctors could develop their abilities in seeking advice from colleagues, and experience social support from others. Re-introducing these groups, or something similar, could benefit the individual doctor's personal development and well-being [41] , which in the long term could benefit work performance [8, 9] .
Strengths and limitations
The main strengths of this study include the 20-year longitudinal design with a nationwide sample, the relatively high response rates, and the small differences between responders and non-responders. The use of three observation periods increases the reliability of the explanatory and contextual variables. The study does have several limitations, including data being based solely on self-report and the cut-off on our outcome variable lacking validation elsewhere. We also lacked the possibility to check for any attrition bias on non-responders at the very first measuring point. Personality was measured in the final year of medical school (and for half of the sample one year later), and is not necessarily stable over 20 years. The variable "taking medicine to cope with stress" can be argued to be unspecific as the type of medicine could be relevant. With this study design, we can only hypothesize about the cause and effect of the associations found between perceived mastery and our explanatory variables. Since we have no data on perceived mastery of clinical work measured at the final year of medical school, we can never know if the individuals reporting high vulnerability or the use of alcohol to cope with stress during medical school would also report low perceived mastery already at that point. We can therefore not be sure that these variables are "causes" of low perceived mastery later in the career. We can conclude with these factors being associated with each other, but future research needs to study the causality between these factors. This is also the case with contemporary measured significant explanatory variables measured at the same time as perceived mastery. We found an association, but we cannot conclude that our explanatory variables do in fact cause low or increased perceived mastery, or vice versa.. The question regarding being in or obtaining a leading position is somewhat narrow given that increased perceived mastery is a major focus of the study yet increased perceived mastery was only reported by 15% of the doctors. Future research should also investigate possible associations with specialties.
Conclusion
Having a vulnerable personality, a history of having used alcohol to cope with stress during medical school and lack of contemporary social support are all associated with stable low mastery over time. Conversely, taking up a leading position and having the perception that job demands are decreasing over time are associated with an increased sense of clinical mastery. These findings indicate that perceived mastery of clinical work may not be a trait, but modifiable over time. 
